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Abstract 

^fiLifti"* (AHJ)w2dt}2£ J?ozl Wai^TMcD2ag^e7}i€72t S^^^ai'^h Gro^qx (SWM^G) Farttcipaio?'\ ^^yproac}2£^ ^\'^T^ 

risv2ff ioiOi 2^¥i2£aioT^ qf soil qikHHi CDylni^y]^TiSDt^r£SOAD'c^/Uy\\ mt^. Th£farm^T^' rv^if^2£yyiqfs^ 
/■eriilajV ii'oj f ampOT^J 11 3?fi j^ LPutfi £i^Lii ci^in jT?rf II iZl] ccTtrJLifioju ^ m by £}u mot&lQUSrTJ? 77t£ 

ris£<^fiirm^T^' Liiiicjvnnjj A^^th ^^jfi? n jocj/f Ffi3i^ ^vahif^uyMT^o^it} agreed 'W2i}iJi;tto?'ai^7ry ^ma^ua?^ 
mo(bl^^Ai}alLO?^ £[L QUIFT^ Moibl ^aicf demons ((^m^dpoln^^uim aiihemo^JlmUm^yu\li'^£ftiniiJ^ 

^yaiiianaTtqf^oilJ^^tlI^l u ^'€k2tly^ io m has t}2£;\ s££ to'Ofoid th^m, ih^r^u a?u£iiio\€T^ iJirir 
obier\'{itio72^ bfHaiioihe ztn£rpr£l^^tim2<^labora!^7r\'d^iLab;\' modeU Je^ QUirTJi^'€qf{ir^^io?ttmiio^iiW2d 

K£yn'urd^ Fum«r d£ e if icin enviTDiiiiuiit , Ftim«r iisipfnTEiiiiEiit , L dc il uidicitorf , Drguuf notiuiil 
re iDurc es , Putic^ LtDiy ippiDich^f , C] UEFT 3 , £di1 fertility ^VLhiitifin, 3iiiillhialdfij f ihulxs 

IntroducTion 

SofUnu d terim]tiirtlpradi.HtiaiL XL moft Sub- 3ilurtii c cnniHii $ if under tlire^t dut ta dtf lu^ikg f ailf eitilit^ 

uidbss of tops Dil throu^ era f iDii (HeUm , ^0 D3 , louuh^ s , ] DO 2| Hu smtliLoldBi ftixoeif in thes^ CDumiMi 

ve ^uite ¥^UY of the dtc ln^xkg t»ndf m f oil f^rtilly ,the retsaiu for thif *nd fe m^ict an yu Idi tnd 

houf eholdf ood $e cnr^ (Ly tuichii trid Mo^a , 2000 , Defaei md Bude hntu^ 2000, Dae drioea , 30D4 , Siidau 

«t tl ,20O4| Mu^ f uuifif 4ljD do kno^ tD fouie e xtent lioiv la pnctiE^ judu uui uiuii^meiil of ttie ir f o jIs , 

iifiL^iiutri£iitf ivtilibl£ m thf IT vicnuty trid idoptnig igTKutanl pnctic e f ^ ue d tmTtxdf fDilfertiKy 

m^DveiuEm fuch tf unlove d filloiT ^ igmf are ftiy lod b jomif s truiffd {Wichuni tud Uottq , 30D 1 , 

Tohuif f on, 200 1, EiT^hambizt et *1 ,2003) Onttu ather liuid.the uuny eztiogeuauf ind e xa geuaui 

{ QD^ liLitiLig f tEtoif (Vm der Fbe e I I^^^h Ondeifte ijn et il , 20 D3],mDft of ivhiEh ue beyond the fDulllu] Idtx 

c«p*b illy to hiTLdlt , If c onm for tlie coiitinutl a ends m s oil fertility dtc luif Adxoitle dly , f oilf eitility 

nuTLi eminent IS lu^Uy c on^b X gsj en the myi 11 d of mtfitEtng factor f thtt diEtite the extent to TThiEhftimiL^ 

houfeholdf ircv^st uitli^ f^itilly of th^r SDilf Hi^s^ intenctn^ftEtDifinuftb^ understood, tfjadifiouf fDil 

fertility mint gein^nt li of vittl m^ortinc e f or fUftiiiiAig foDd piadiKtion xl fiaillha Ider c onuuiinitief 

Ihf c Duiple Kity of foil family rating tuieut m fiat llhaJder firxoi ciDf f or *cti?t ptrtK ^ itun of f titueif trid 

Dtlier ftit: ehDld^rf Cdi^s^ ^ueiitly ,t^D prDje ctf xl TtristrLit, ttie Afri[ tu Hi^Jmdf laitutnrt <AHI| tnddLe Soil 

Wit^r Utiugemeiit Re f e uch Crrai^ (^TWME [>) htv^ tdopte d imib-fttl^eliolder .luulti-iL^ftlatiDn*! trid 
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putK ^itoiy tppiojchf s to s a il fertility iiiin I ^ine 111 with eii^i 1 5 If oil iLilerdifc ^Im uy t^ iiuw[»± ^ to fhtjf uid 
t]{pble>^eTtife±rDmd£eTemprDffffiim*lj tiid inftituti£im OIoitq etii,]Da4, SWME [> , ^a D:3> 111^ 

pr^tnifE af tlu piDje cts is tint the iv^iltlicd mdjgBiLOUE know kdge coi^kdwitlitlif f*im«rf caD^vitDie 
idvuiti^^ cd be iTLg f mulm wjOl Ou IT cum 4iivirarittunt shmild be «]^l£]d£d f or bettti muuEuueiit of sa il 

fertility for mnpr\y^*d syftein pioductivity 

In tiiif p iptr, TTe difc use Ou role of SDitllho Id ei f trine r c cmuuTiiLitie e xl sdiI fertOky t villi itiDii tiid 
nurLie^tnent bis ed oil r^soltf md e ^ enenc es from tin s^ tiro "res timlL fen dev^ bpin^tit ' piDje cts ai Ttn^uui 
Ees eirch qi.if ftuiLi tddre f f e d ui tli^ prDje ctf xlc kid^ |i| Whit ipprDiche f ue SLpltc^ for embling ftrmers ta 
ffff ctrL'e ^ luuuge joilf ertility ^ |n| How e f mn^r "s mdic^tioiis kiLoiTle dge ipp li£d to ^vikute f a il fertility 
mdtike deciiiDru nn imtnPntmarupjTnxntt ^ni] T^ itpasEible to tTtiislite ftrxoerf ' ktiDiT ledge ULd uif CCDUtlOn 
mtD fomii IhiLdiTle d^ ^ |iv| ^^^ ue EDtue futn^rf better Eoilffrtility DuiiieEif thui otheif ^ (v] Wluih. 
qi.ie ftionf re qi3ir« c euu erted icticoi of funners ' c onixQiinitief itther tliui nidrvidiul ictrv£ie f ^ (vi| Wluih f ictars 
nfkienc e f mn^r ill illy to in?^ ft ui f aiif eitility inuiigemerit^ ^ii> Hoir doe f e oil fertility nuiiigftneiit iff tct 
fUftiuubitCy of tli« pliyf i£ il eiivirormieiit ^ 

1h« pip er ftutf wifh Diir Eonc eptuil frunework dii the role cf tlit f inner ni 5 oil fertility tiid nutrient 
AUTLie^tnuit Next.tlie ippra iches , ictfjiti^f tiidiefiilti cd AHlmd SWMRGire c om idered <Lie lituni to tlic 
coru eptiul fEunework A inijar ptrt of the piper dtilf with the c au^ irif oil j>f firmer^ ' e vihution of f a il 
fertilityTTitli5ailtiii|yta£ildititiidielitfdyie]df is c ikulited iTith the mod^ 1 [JUEFTS<[Jiui-itiUti>:e 
EviliiitiDrL of dke FertiUy of Tropic il£aib A seqiieiue of st^ps if propose d nickiding effu leiit use of iviibble 
mitrierit re f onrc e f , m^oving f mii^rf ' ic Ef ss ta sif artnitiDrL uid Initf w Anuil^ ets ta gnduilb' fmble f utneif 
to«ntez mto tlif inuket fc onoA^ which might ftimuMe mv^ftment xi sdiI fertOky nuTLigeuiEiit Fuul^ 
sugge ftiDtis ire inide for iddresf ing reseiriJi gips . 

CONCEPTUALFRAMEWORKON DECISION MAKING IN SOIL FERTIUTY 
MAKAGEMENT BY FARMERS 

FflnnngiH a.!^?2aj^c EnMrcnmFnJ 

So il f ertility tud nutrient nuTLie^nif At ire fiuutioDf of sdcid - e coiuimic proc esses issoc iit«d iTitli i househaJd 
Hid itf nuTLie^tuent Td uuderftuid die f utuei 's lok m foil fertility md initneiit uiitiig erne nt w e ii^e d to kno^ 
irhD the ftimer if utd whit fic tor f ire sifliienc ng luf dec if loii mtkng iLs Hufe 1 nil Putic^itory Lttnui^ 
ind Acdon Re f e ikIi |PL AR| proc ess (D efa ei , 2 DO 2) Srnillha Ider fimii usuil^ c ousist of £miUpircf 1j of 
luid A firmer , ilfD the smillhalder ,hif tr^b fmictionf is eutiepreiieur .uiinigei md criftfuitii {liborer| 
(Ficur^ 1| Af entrap re iifui the ftnuer def me f die miff uin md bu^-ttnii objectives af tlie ftimind d^vif es 
strite gie f tD re ilizf f et obf^ctrre f Aj ttmuger tli^ firmer illoc it e resourc ef ta idiw^ tlie Dbffctivts Iti 
prsiE^le,h« or die nuke f mmil^fif of ill firm op entimis , d^ c id^ s wlut to do , md pltiis , e >:e cute f md 
caritrolf the thnigf dut hive ta li e doii« Aj cnftfuim ,the ftimer ii^e di tin te i±iuc il skillf md c ipibiMie f to 
ctny aut re qaire d ictivitie f fen optxnilp exfomuTLC e af tlnfum ^veiilaf tin i ctEJities c oveie d by die two 
projects HI thif ftady flich If the FRA.tiiirLiiig md firmer tcmrscontrliuteftD en^owein^ the f mu^ is in 
ftitreprerLeur , 1 DUTLigtr md I criftfiiiin 
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I^ffscl DpEntmiEif isnuIIlwU£G'ft£iiLlA]d£udd^I}ivid(2D[]l;4nd DndEuUip tt ti (]aD3) 

gavtiiiDuiil4lpoIi£ us ^ soQieitility uid ^(itlur E tn bft « ](pkiiu d 1jy Su f I [t tl\£tTLD£ tUf tnu^ tn Equtllf 
ikOfol If ci^lTEprEDEnr rmcugEr anfl rrjftcm^Ti fbrtli£r,tlu t xUol [if uid E If tbdHy l£] nut! in TTlut BEbbm^QC 
{ 19?? ) r^Ef f la irfiufiTd e ip ithl irE^tF nvtili^lE [d niril e omiiiaiutiE e .tliit if Junuui^ plwnriiLiSiliiril, ide il1 
dd f miDEiil E ipitLlf , d£cr uuDii^ftiiiuis liL¥^gnrE ],i im^ nf dnnuiuiii dn?TiE fcQC e e f en tb£ dp cifiim. 
iiukin£prDc E Ji itfum Ieve 1 if d^pirbd 

£uur4l,£tnii£f f luT« TiriDUf abjc EtujE E .^hnli thEV ty tD lEiilisE jsb^ft tEpoifiblE l^anu obj^ctiTEE phe 

frmrrnrrn likp fllSl£l£I^ UE EMUE (flTlAOE ul E I^Lltll} IDd E EmtSSUty Elf Hu f UIIL lILllnill E4pt*I) , CTluk Dtluif ITE 
lUDEE niE ErilE -lElit^ d tD tllf dlT:! E ^ C OQTlEtlOn Hid Slylfr of tll« fuULEI DtCUlOIU ibdlH th^ cbjECtlV^f PLfE 

AfliEDE Ed by tlu dn?E$ iDd ibjS af tbE /tniuf (hnmirL Etplil^^tb^ iDt£iniiCfiiiu^uivinmniEDt end tl\E 
^xtEiiiil (f DE 111, poldictl^t^ chni>lcigi£ il md E EonemuE ] Envirarnu^nt 13u « :it£niil ECTirDimurLt if bE e omikE 
Amtffng^ m^DiUoI {^ECEify , 19P 7 3 Bnctfinu ind Humuy^^DflO) !Iiuf is li ei <ii5e oi ic aeji if mg uiuubET 
of 4EtDri uid UL KEic If ui^prtifor^ by diEf Ei«iL piTups mciiis uiviaiuxLUitihstf tnd cenuiiDuii tD chin^ 
pmdaEturL puDE Ef EE E utD EiivwQimuiitilly fmud^ , EDE ul^ icEEptibh icd E E [QUimif il^ VltblE TTiyE 7h£ 
dE Elf loniXLit m£ pia^E f I itf^lf u e^vEimdby i caii^b]f friniEiTail' of e Dniptnfonf 4 [>iniif 3-Liou>n Et l1 
2DDD) S(nn«fdiurf ete li d by Iti ditinc ttjuIe dILeu ue iDfluui [ ^ d by ttIiiI if ufULl it diE tnuE Th^pnEEDEE 
uid EOEt of iltEmitrjE E ilf o BifHiETLE E dEC If uinf by f unuTf Iduit:dyin£ diCf^Ent Etyl" e of f pumxkg iniy hE ^ xl 
ondEiittiidiDe Eh£ d^cifinc iDidiingproE Ef E ind mtbE EEbctinnofprDpEftDDlf for fail fiitd^mduulriEiit 
miTLie^iuti^ S! 1e Etun of fkilfaliEtubTE uid truifptr^nt niul'f [3 ^iy f ie nl c ipittl), uui krunrlEdg^ of 
nuii: Etng tE EtimqcuE 4n i^Eitidta nupnrTC iqe euue .wbiEli id tiiED miglEt Edmiiliti ni^^stiuEiiL m ed d futO^ 
nuntc^niEi^ (^EAutff idE . 1? ?ff ] !Lif aoxLtl n^t^TDIl: j (ede ul c ipittl al ttu Ununuibgy of B^bbu^^tim ^ 1? PS , 
IP? 9^ fOE^iif fEfbiEidni J muubcji of Uu EEmucniLfy^EljiiiEldEii tnd CDlkcti?^ trtun gEEn^E uidigi nutif 

llfOpliy H VAllmJE Ti^ Ti^fTnxn J Tn ^ f JT-rvi JTt ' ihilTty tn LEC^ff dOUTE^i of mfoiSUtlDn Uid ITlUni^^ f f Id SYVEmn 
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HfiEd [][irL£ EptuibzituEL [if tlu ^Q£iirLi£]ji3:u£pn]€ Eit 4Lf cm IfljiI, ihmTi^ liE e atEiiuI mid inlsiiil 
^rvzn^fmi^s uid Qie f fmuD ' crAn ^zrs (buEd ee Vu dtr i^big. l^?2 wd QEideritL^ eE tl , 2D[U] 



APPROACH AND ACTTVrTIES OF AHI AND SWMRG 
EVALUATION 



METHODS OF SOILFERTIUTi' 



Abo^ii Sl^ Frojicis 



AHI u 1 n ^ritl proeruii cone Enud w A ntt^iU d nituiil je f cnjrc e luuLteEniEnl {HHLMI iyie trch ui tllE 

hiTwmri hi^l^nri^ I C DfVftUn Df ElFtfilZL .Afni 1 iTlillE JTW^R^r 15 df Llmg ^idl nUtllEllL IUtIUgEIIL£nL Un^EI 

Eiin^LtEr tujvE rdnf syrtuiu uitli^ dry biTlindiof Tpu^uuii TSu AHI b ULELmuk Eit£ u LiuhDUi Diftiu.! m 
UQrduutfiin Ttn^uuji mdUiE ^TWMFEju ^odfiog il ^uue C Wc itcn^ ^iie In^TLuidF [WPL L} miuirfh i utfiiL 
Ttiiuiui) tiid Mic^Ti {Lih t VktDiu b II bl) dis^TKtF Cinipb^ll tt il f^QDH dffxiE HfRMir ^pxac^ii of 
AE orparitirLe th£ inoHi^lE ifpE Elf of Dtt^ir^Irt Effmc e of^ (buphviK 41, sa [ m -pn lidEAl, or e e oniuiui J Jiilis i 
syft^uiof ni5tiinil>l£ nitni ^uh^ilE la nitf L piDdiiEtuii goPils af piEidiK (Ti uid atlui dzE Et uf et¥ (« g ,fDad 
f Efnnty rF^DfitibOHy ,ri5b ivuniuLlii tti 11 if go ilf of th^ widu c DDnnmuty (e g ^pavGly iHETUdoii-, irtBTm 
of futuTE £tn«i4U£i?u ^ uiviroiiniLnt^l c oikf trvmjonl H^J^t it ttiir iJmpprD4ch kiuu tt idti^ti^'irLe lind-iif e 
pnctiEEi thil niEJt I ^ t pFDdT]Etu3a ^liil^ miiiij iinfl^e nitiiFt 1 E4p All iDd E DRtximnf ti3 ^ DvidE icDfyft£iiL 
fEiTHCE It be ll PlOd gldbtl ee«1e E (Isic uid F^tiiclif ^ , ^OQ 1] 

A FutK ^4t£iiy Roiil ^priutl (PRA] WLE condiiEtEd Ed uiii^EE tli« f ituiUmk 4t fuin Ievi 1 spE e ifi£ il^ 
idEntifymg c QCftiAfilF tMiutiDg tpimldni IpTD dortuiEi FumEn ^u'^ E^ciEdtD dftiEDt niEtha ds of lULUkly 
f Ettn^ mc hiding niitric uid p iir-iTUf iuOeui^ to df EtnxariE tli« inoftpiiff ng e DnfliiiiitJ tint lu e d mmudiitE 

jftPnnrm ^E E 111 bO^lbLJl^ IT IS g^VtC OR id Ellt^'^g E EUUIUlinil gn lli TE qUSin^ JOUU I EtmtlEi of tlu 

lui^ibDihaod Camnnjiuty LEtsanpliiufC^AP^foioid^^ e xi euDoe^ of ntpnoi^^fri ^eie pi^p if ^ d Iry iuniui 
±1 EC llibEiritiim withnii ucluii Far quilfly ccmtrol [ttrdi^itfir^ nuaiUnng lod Evilnitimi ttij i daptEd to 
lUDiutDr uuf EvibiLtt tli« m^ lEnuniitjon of IhE CAP 
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Tz^TDjpiav^ PiE[(EE tD iTif Diniitinn iThjch zf cnu of tli« fictnrf intlu EMmiil eiw^oqixlciH (Fipirt ]),trLiLunE 
md rbi^ tjiurj WETE orpriiSE d fen fcnuxs { Till Ie L] md inuplE m^dins miUruiL nert pol iL the ir dispn s l1^ 
l^E Ifrtf^tf ind puiipU£[3 ^nAui HI Kis^thib^ ffiE c aminarL lutgaifE lath^ CEnmtiy Tlu dE f ip of tli« r^ iding 

EUltEEldf 1T15 bu td CHL DIU tsp IE f EH (ICL IfilflEt 01 ptH^l^lEt llU5( ^ppfDI lIiE E llsO E [mtrilniUd t£] EIUbllTLE 

fimuistc i«t out r«ili5ti£ ob^ctiv^f md d^vinnf ippropmh ftriU c^^f , Hnd thus chilbn^ d the ir 

EUUipFETLllILih^ This nii E ftl1j luilE d thTEnigLl f D nu pnop fli^m^nnn mlh n-P f irT>i rr c r^Uti IstEd tn mdlTltE 

itxIlj c lioiif .tl^« tEchnolD^ I tluy hiv« LdaptE d POkd uw luodJk nUon tluy hiyt nudt aiLtfumi5 4r«fQlLaf 
6kE djETETU^L n^cnini ttuy lud [ [>£niuii (t 4l , in pr^i j ) 

TiUf L CmimE iDdftudptons DienuadbyAHI'uid ?WM£[f'' 
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VuiDnj u»£3ik£nlF ^m p«if OEinf d Ea idEnUh" c aoftriintf tiuitmg ipiEuMirtlpra diHtimi I dc tl ndiE itoij 
(Buiuif Ft li , 2Da 1) ^TEJ£ iu> d in di£ p irtiE^itiny if EE^EUunt nf ^diI qaUiy |in mluiul inTiiEmniEiit f i eKh'} 
iThilE pvtiE^itDiy EDil f^rtilny uul r^ miiEE^ flo^ niippfiE it^e uf Ed tD ifJEif mitrunlfbiTi (d^ JifEiEUl, 
IDdl, Dffau-.ZQDJI l^visE Et m Ikf ILi^df □ dL, f t il , JP° 2) ^eje curiEdoiittis p Doi^d trntlLfuimxE ' 
obfi^TTttumf itIuIe kbantniy inttr^iif af fE Ie^Ie d soil sui^Ie e was doiu tD fonhEi VEi^y fuin^rs obw^itinnF 

fn fli^ ATTT prnjP rt f ■rm*TC iTfTP E ll£gDn£Ed Zltn tbri£ TT E«ldl E lt£gnEI£f ^3Cik, fcilEZnU dllt£ Uld pDOT bU(d EID 

Adi£ itDiE of iE«nirE E (ndofiiiunt f ftibiulu d by th« fuin^iE tlumfc l7f f ind 1^ Ed i^(ni by c aojEiucf Tli^s^ 
ATliid^ fcnii nzE CuL x^t£iiui EnvTEsmiEntf I ELar, ¥^£LniJ I^^typ^ of bmisE ^TluthEi cf mnd , buml en e EsicxEtE 
bnchi Pind irikEthEi ertEE thitEhc d QE vcniraoffd ThEprapartiDiu of finu^if in Eidi c itEfEuy WEn f ,JD ukd 
jj ti f DT ncik^ inl£iiuE diitE indpncri^ipEEtnrE^ Fimuxt ctet^ Uun-nqnp Ftp d tD dEiiT ie^uute e flo^T nups 
shaiTm^ thE fIoiT of JEEonrE^f iritfuiitlif fuinPii^b^tCTEEiiftiiiiPii^fi^pli^rj.r^LiiItrf tndiiui±:El5 (t?Sl, 
lUQD) A EmiE siiIe of onE y e ie itie nsid Tl\Eyi£Jd iDd dEEtmitisn of thE piEvunkE ve u acip , iTDp lEndn^ ind 
hvE Etod' piEiduf E wEi^ E jtiniitEd Ukd LddEd xHo ^ mip Fmn^rsidEiktifudtiid^stxiutEdtluusEaf f^rtiliz^s 
on di^u^d iuldF 

fndiE S WMHG niojE eL, ftiin£Jt ^TEJ£ c itf Coise d oil ^e b ifiF eeE gEodci ^^ E«lth^ Jocitimi nf H^fii fcniu mtlu 
lindj^ipE PindtypE af Ent£ipnj( Loc il mdj: itoij of loil quality ^ eie nf Ed to ieee Ef ^ f EitiLty af iEnb mtlmE 
viBi^E Ejclim Sinu iDdMifiTi diftiiEti TbE villi^t lEpEE tEotp d i^i^ei , nud ind la ftii i Icp e pa Eitums 
f^nnEii EliEdif ltd foil f^rtil^ 4f goEid IfutilE } DT b id (mfEitdcJ^TidirE^EEtta crop ^oiTtli {nnUbilHy 
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ckfstsi Eichf utuer E4t4 e**^ ^^™^^^ eIcqIcIu d fa il fertility uup e of tli^ir villi ^s Oiitc onu e of abf ervidoiif 
during triiu« ct ^ilks wen comftue d with the is fiifc af eoiI uu^^scs . 

ExnitRiTLTlgFfUTn Exi^TTini EmiTO}Wl£Jli 

Ta idvmc E the lokDTTle dgt tbontOLe denunds uid f huictenftic e of muhtti , tDTHf were DrguuzedpiDvidirLe 

f timers f ram different c ite go Eie E {gander .wfiltli trid l£] EituzoL) tlif cippad:i.iiuty tD uilerict w A fi^pheis , 
letiifarf m different in utiiti tiid owners of big hole If {Tib le 1) Tu^tng big hole If wis tuin^ Eoiifuudto 
Lushato f umeis pioduc u^ ^e E ahse d fni±j tiid ve^tibles not EDiumotL^ Eoi^fnuie d by die k cilpapulitimL 
Ihf s t tmus were fa llowed i^ by i couise dii muliiftiiig to m^txt tlie tiE c e f f tiy fkilli Dnentcrprift sclictiDn 
uid mute tingle chtuquc f uu hidmgf oimitiDn af ftzmcis nmh^tnig groi^f 

Df f^renl groT^f of f iini«f were mtemewe d lumg i ftruc1:i.ire d qutstifninire to identify pmhcie f le Itted to sdiI 

fertility nmugeuKiit , the IT ide qotcy md fictDTf mf^ncmg tli^ ir ^tif qk emeiit PDhcies ue tii m^Dituit 
«]cte£iiil enTvcuuneiit fictoi mfkiencmg s oil fertility luuuge roe lit ItitemtTre es iTer^ clis f ifud nito Oir^ e 
groT^f Tliefe w^re 'i lif mn^rf groi^ ' iiiidf i^ of t sm^li from Ou ^riDige hft ind r«pre f eiitng the 
citeganef geiidei , ire tlth md loc itiim ni tlie Itiidfcipe, "b tderf groip ' ludf ip of loc il goveniment md 
lehgiocif leideif ind "Afkientitlpeoplef groi^ ' tuide up of men md wdiueil iThD ue 1u^l^~ re fp ecte d by tiu 
canunindyfoT txun^b tndAnntl he ibrf , e Id^rf uid retire d c rvil serv tuts Ihe d£«ent groi^f mfrrered 
qi-iestioDf on how pohcie f wire f ormulitf d , wha frere mvoh^ d tiid ta ^Thit e ^teiit firmers iTer^ twue of tli^se 
pohfief IntervieiTf e f w tie ilsa istedto liAftie lac il mftitutiDnj tiid f utner netiv orkf mc hidmg mf amiil 
netiTortf |Figure ^} re le vtiit to f ailf eitility uitiugement.tlieM potintul uid ^e itii^ ss^ s uid the TTtys tliey c ui 
be (]^loite d m f ailf eitility inuugement Othei qiustianf focof e d oil titditioiulb elsf f to nndeifttiid hEnr diey 
mfkierLC e te chnologies upttlfc 

Teiddxess uiather ni^ortuit ^xtiriiil einarmiinei'it fic tor nune ^ te chuobgus tine e an ftim tnilf nuiuged by 
f timers trid b is ed on fumers ' id^titriie d foflf^rtility ratiugement options weie c andoc ted xl order to fiie-tiiiLe 
t^dinola gie f develope^f n le fe puch c enters to tli« fume rs ' c onditiDns Thefe iTere |i> ^ihtiu nig die 
ffff ctiTen^ sf of IvI^.jn^L^ pliofphitt rock |MFR| nfn^ or gtnx nutrient sdtuc es {u) tli^ us e of hnui^inpos^ 
bgumxLouf tie e f mdfartgi fp^cief foi foil couseivition, sa ilfeitility m^nnveuie tit tud pra visum of fodder 
uid |iii| tlie role of improve d fiHaw ni s oil fertility tu mi ge me ut Itiilf iier^ c DtidiHte d for trro fetfouffrom 
1??? tD IQOCi Iti tluf p iper on^ the f iTft tiitl IS c onsider^d xi de till for whKh tli^ e >^irimeiittl de f ign irtf 
can^bte rtiidDtusf d ^ritli foiu tie ttments (ftnners pitctiE^ tf < antrDl, MFR tpplud tlone , MPE + f umyixd 
mtriuie (FYM)indMPR+ Ff ftuhili jJiM^ra gr^ en tuuiure) Hi^ role af firmers iTtf tD prD\nde Itiulmd 
lib or tud iTith the li«^ af tlie exten.^ioE^ptitnejf to evthitte ftie dJEf eient tr^ ttmintf md collectmg dtti . 
Ees eirchers ta Dh t Ittdii^role iii dtsjgnmg izkd iiionitoiii^ Ou tiiilf tiid xi ditk tiit|yf if .report ifriting txid 
feedtiicli: to fum^rf 

S(RiAmily^zajidQUEFTSCa}ciiiabo}u 

Iti botli proje ctf coiigDfite JDilftm^hs (0 -30 cm} irire ttl^en fram firmer^ f le Idf r^pie f eiitiug the i^p ei , 
middle tudlaw slope posAons trid tiii|ysf d tt die Nttionil £aii loerviE^ m Mlncmo f en foils fram the AHl 
proje Et trid tt Sohome Um^^rfity m Morocara f or s Dilf frmu the lo WMRG prDje ct. Ihemediodf ire descFititd 
by NSS(199ajtnd ai<ilebo*ttl (193 3) ,r*spe ctivehr "Die model Q UEFTS (Jmsfenettl , 19 PQ | wis run to 
cvikiitt tlif foildttt The mode luf es f Dil orgtriK < ubon md nitroe^n { S D D , S Q N) , P- Q If en , exchtugeib le K, 
mdpH |H:0| to { tlcultte the uptike of N,F mdKby tmtia crap He xt, it e ]^«ssf s f a il fertility m one 
ptxtm^ter b exig e ftimtte d mti^e grtm yv Id onmif eitili^ed f di1 

hi tlif pre f ent ftudy P-Hity- llitf be en us^ d tf foilF mdu ttoi , tudnot F- Oh tn Md^to |] GQ D| found tint F- 
Oh*n mty vtiy between i tud ^ time j F- If en^but ma ft^ if betw**nQ 7 J md J 5 tim*s F-Brty Therejultf 
of Menontt lL (1990) tx^ tlf o withm th^ si bcundtnef Hi^refeue it^ htv^ mide tlie Q UEFT S c tlculttiDns 
t^Tue isfumxieF-Oh^n^F-Bny-lrttiDf of 7i or 2 5 j^hcitunof qUEFT£totlie fourhftfwi soilf wA 

pHiboTf 7 WIS ta D nshy b«c mf e die ongmtl QUEFTS Ins luitbe en ttsttd on f diIs with pH ibove 7 □. Ihe 
version of QUEFTS modified by Smilmg md Jinss en (1P9 J] mc hided s Dilf with pH ^ to S , but thit verf um 
ishf far f ame putm^ters thit liid tiDtbe en mLl^zedby I^WMRG (2DD3) 
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Results 

FARM INTERNAL EMVIRONMEMT 

Farm Oisraci^ji sties ^uid Sa:xs[T-cs Flu^ Jrf^j 

In RwGfrL f AHII^aj^ ct) , t1u» ^is 1 EorLfsT£iit?iJit3fiiuhsb«l:^EuiiT"LltliEi:t"giQy^ip rndfumfut fT4l]l£ 

li HkE nrEi fuU^cIJ ^TFIuH UT ^JsD Hu oldu nuisb LE^ [if thf rmnntimTty rr^m n^ i Tfir iT\tTy lugtT cEsunlj oi ImI16 

ttun tlu otli^r c 4tt ^orit E Huy ilf d hiv^ prop ortuniU ^ Itss liml LiTiy fram ^ ir hDm^iE^td ^Z^ Kj 

EEIII3£I VE d tD HU AtUIUtdlllf C-4E} %} Dkd pa [IT { 30 □ K^EI^glDIVf 

T^Ut Z Cl^ii irl^nstir t of f tniktit lad funis ui KctlIii tiDi^ , AHI buuliiniEk s^ (l ID hmuElui ld5) 



WnUi 1 it«f «ry «f 


]lii]i1n= j| 
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10 1: e NPK ar ^ite i , mtnnr^ 
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{teqefi J^ JT jam Ef ffaiTS iTiIhxL ind bct^TE^n f uniEii txc coiuplET.p irt^ be c iiifi fumEii hivE micy plats uid 
sonu pkitF Juv^ vtiimii crcpf ITdf of f tnuyird mtiior^ if xinu^sT c tsE r conf nu d tD platf cIqse La tlu 
bDEE(stE«d SankE ynnnefuuiu'^ e in tff ard inLnnrE trimportitinc In iisUntplDlA bot *^d ftmuij c mnnt 

I^lEhitinurf do ncrt Tlf « TnfirgATnrf^Tti1ig^T<hTTtT^ly mgt^irj ran f i^ iHTtnw^t r^ ryr Img T^ USE of fOQlE 
■\nrp n v fxrhTr^JTr hy t1i* mtfillUt OlitE lIlJ pDOT f innCJ^ 15 I ?g IkXlt d by du f«Ct ttlt dlEV 4rmE JltTLTE ly 

yaim£^ induubUaus CDiuEquEnlih' .tli^y c ui T^i^£arf inLc hjgli Thliu crops , mtnUy VE^ti^l^f [T^bJi 3) 

vhuilLngmi jmidl fc^t*nhfin TPi tPrmc nf TTiiTi fcgPmPTTt rlahm- - Tn^rrru 1 rmf TTAnm Pnt ^ ineT in irV^1-m ^ Tp ^fttu T 

^nviromikEiiII bL gtiuril^ Ailee is vtiy bttl" use of huii^isue f Eitib^^tii Ttus is ittr^ut° d tD tli^ lu^prir^ f mf 
T^TtrlrrPTT. Hid lb setls n Elf ts? □ liiy nxtmul uiTiTimniEDl f i rtoit, suppbtrf ind ni^DEmitiDD [Fipnr ^JonhAi? tc 
iu( iiitiln^rr LxiutEdii» of fEitiLzETf is EhiricUnstiff farviBie^s mLushotD In 4 surrey invcihrinc d 
vnlbL^s.Eiii^ 5K of fuiuEES ui^d EiDrEuur fiitdEus uid? KusEdHr^uix mtiinr^ (Mditq ELiL,]Da4) 

T^nl^rf XL Utnrl uid^uiu distil ^ [ 7WMR [> pmpd) Usme iTi^ most eoHhue^ lac 1 1 indirttDrf of soil 
f (lUbt}" nude distmctiDikb EtiTc (Tl E^ Dd ind pDOE soilf TSuit lacPilindxitorf rndtli^irUchiiMtl tqiuvii^nl^ 
r(f«r Ed f utib^ m. 1 iT3lEi euue thtnjufttlu nmp|y of iiotiunli {Tibit 3] ^afliEktE d be tl xkdic iTors ncxid^ 
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f Dil Eobr ,pie Eeiu € af wonui ^ uicks , ei k , ftiid uid gnvel tiid drying up cluiicteriftx e Ve e^tttiDii re Jit« d 
■LdifttDTE iLcludf liamnutiEf of <ert*sit^«f of plmtf .tiidcioppeifDiiiurLce 

Tdb 3 Mdft m^aiUiit lacil mduitoif cd e oil fertility LEEDidine la putx^itoiy tf f e f smentf ui £tiiit ind 
LfifTTt diftiHti , SWMRCjftojflct 
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Iti Kwibi |AH1 Froje ct) fuineif jdentifitd s tveu flirubs 4S b tuig ffff ctive m nn^raving soil fertility (Wick tin* 
uid MowD , ] DQ 1) SDili txaiQiddLefe dunbs^ere f ui^lfrd uid uul^f e d Mtitf iT«e ass igne d to tli^ flinibf, 
iTih IDfaitli^ flinib f of hi^if £t eff ectiveoe f f iDdlfoitli^ flmibf of kur^ ft efie ctEiene f f In Tible 4, the 
fhiutif tie tutngf d 4C c Didmg to iutueif ' piff eieiu e Hie phm uu^tic tl dit* confiiiiittu obs tivitiDiif of th« 
ftnueia Hi^il^ Jtnhf d fhniba {fcoiea 9 tud iD| c amtme d inoit N tliPiiL du dmiba with f c ore 2 {iveng^^ ^ 
33 7 uid^D Tmgtig N ^le fp^ ctiL^e ^ V^rjifymitJ-j^ unot t bgaiiif tridtlii lu^ N c ontenliui^t b e i 
lefkction af itf effu leiuy ni e xtitctng f oil N £a ib vouiLd tlie pltiiti with lugh fc ores {> G) ^eie higher m 
^xduTLgfibk K ftim f Dili with bw fCDiskg flimb f |iT«rigef of G 1 tudSAnuiiDltg ' K, re fp«cti7«|y} md 
duTLfoilj twiy ±r Din tilt pltutf. 

TaMe 4 AHlFiDject Futneif ' prefer enc e (^c ore ) far tnd natnnit mis f fricticof m flinibf , tndpiopeitus cf 
f Dilf uxinnd dke shnibs 
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Source \^^chumuid3£iwa{2[]01) 
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Lf«i2E y^Ids iT^t c tlmliibd iTnli th« uiod^ 1 QUEFTf In Tible ^.rine^i ofyuldi trid nntiviit mtti]£E ue 
piTJ€at£d Tlu Im^ ET 7iliu i nf E£ ti3 1 F- D If Eo/P-Bnv- 1 ribci [if D 7 5 , th^ lu^ux ^iki^t ta intm ui IS T^u 
Sroi^EAuybE diftin^m£bEd tuglLyiElds (> 4 1 lu- 1) uid kiir yuMf |< 3 iLi-I Fie^n 3 2f fu^E rtm£ i r^tli^ 
^a d J4 litumsli^ bf tfTi EH E iknliLc d yv Idi indttniurf 'pnftrciiEE^lnitthE ^jph Jiuy b« nui Ettdmg if it 
ccmiLmf ciD^ tiT D E^i5t£jj afrcDiEif? - 10 LodZI Tlu obviDiu « x LEptami if ^us villu -choudh^ dut ^T t 
rtduj lugli ic DIE hy fgrm*n. md hi d by f If du Im^tft yu&d icEDcdmgti] QUEFT^fTiliit ^) Tlit fadTFU 
raxLtrkibly Ki^i HI Df^uuL T (50 C }. uuf turic « probili Jy i^id i lu^ C'E[^ A coinbiiutuin of l\j^ DKCuid 
lirw ^jcEf^if^ei 4blj K mifaE E Ibit EhE i^liti^f KsiEmttuin tndbydut iTidiblp Kif vtiy ln^? ^[^ribt uad Cue, 
1933) As QUEFTI Lil^f f d\2f mlo ic c aum (Juif f ui eT tl , 1? ?D }. kiir y vldf ^u-e c ikoljiUd f di f^ou villEf - 
[ihDiidif soOf ThE f e lAtFJE ^ Ju^ f E [n t by f umtiT E [iiild If E doE IbILe lEEpartimLiulE of Firoi viDif-nlkmidtE a 
diE pn f (fjiUdil of W4l^r louTE If j WiEkuxLi eIaI ,3QD4} 



T:Ak5. Cilculibd fqUICFTStlmikE ylsldon foils uDrmdHiE flinibf.iiuictlmlttEdi^itE of N.P ind K 
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' l^T^E ntsf DN/DP s^ DK/n7,B3d y3£3d ImimfiiidnEil. (¥L) 

' Ein^if lie buEd oi ufumtdiiTiDf of P- QbETi/P-ftiy- 1 bEtwEui 75 ird ^ .5 f^ Ek^liTLiTxffi f(E IeA 



Sngli f Dil p<niiutEi3 1? En ddL nlitid tn ftnnErf 'pnf et^hei e3e Ept ^^nbii^c^tbb K AlfD CJ U t^rS yipldj 
iTtit rilit^ d tD EKhin^ibl" ^[ngLirE 3} Hui if i cIe tr mdiEiluiiL dait l£>^ yuMf ue ccuf^dby Kd^Kunry 
■itiu Ln^Dla in4 .^Qisdur Adi£ itmn EhiL II is du nurit Imuting nutriEcl s Luihoto f a Qa^vs fioni du iqatik e 
propaituiDf of N F K Optmmni vi^ f icn jiuize u« 7 1 5 5 i^Jinf f enuLd D e Wiltigui^ J DO f ] T^bk S ihEnrs 
fiutK^ivif Iffidiin SforyifeUf < ] ttu ' , ivul stIi^il F- Qls eil iru ill it J 5 tnntf F-Briy-I KupUlii (UK) 
iT4f di^n b Etm (Tl Hind 3D hg Fcryuldf of moiE dim 4 thu ' D^ ^if 4t IeasE ^ 7 ^but maft^ moiE dun ED 
mdEVETLiiuin duiLlD5J£ghA ' AldiGO^ ondit fDQj cwiy froni iifr^bf K opEtlsf nis iIjb iraund 5 7 r^g, 
yiEldf ^tiE SDt iXLim diiii ir4Fiind 3 1 hi 'bEcnuE du uptikt of N wif jojt uound d f 1: e lu ' ^knlEIE ffii 
EiknIitE dyiild ^ If funn diif^ ^ tlu '.diti^ti^^E af ^iTiimoi^dun 12Dkglu \ ind K^ wif xuaru diia 7 
iTo ^ It du EE yoEld kvtlf , F iTiii dif yi^ Id limAinE rmtrum Hu cilmlitE d i^tikE of F .bc^Ev^r , did not differ 
^Eiy nnudi inuine du f ifrMf Tbd^tiL^ of !■ mf edeto^ for yitldf < 3 tlu if e i IrnliE^d f or du Klimitpd 
fj^ilf ^but luit Hiou^f ar yiE Ids > 4 1 Ju Hue iJso «]fpliiiu ^liy ffii EffE ct af tht trtiuIitimL of F-Bipcy- 1 ntD F- 
DlfULOTLtb^ E iLnilitF d yiE Id ind F i^ttt E stcs nmib-fnulltEfartb^X-lnn^diDilf duikfcirdu DthfTfnilf 
Allimi^i du E4 Dbf bi7i[imu nf bi ti> EiLiditE d yii Idf uid i^tikc PUkdiiottarEiDi'iiuifiirEdyiEidj mdi^iiE 
of mice gr^^TS DnioOf urnond di^ p iHnnilif dirub f , duy do fupport tbE l^p ndi^ i if duL fcniurf ' disUE d 
cEitim ifambf b«c luf « duy HidiEitc d IdiT failK fi^ipt^ 

^11 loiigdniE K tuf bE etl EoiiJidtiE d Ld^ quih sunaEtlraplEilfailf Hemtetii - m di^ bnmid u«ie it idk 
CEmtHuiDaf napping & dific luiEy u iioiv CEmnmni SnudisiniEt iL { 19? J ] fcnind i ftroi^ te fpoiu^ by b Edf Eo 
K Lpp lu itioiL ML E-iifhoCo itIuIe HiF-^ULdi K d£f v lEiuy ie c DnnuEHi hl Ctu higl^liiids (Ytmopii Et tl , 109DJ 
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pnfxiou 1 1£ ihmbE [tDpt^uuln litimilifhn Ell « ^une^ib^ K PTd cik^ilite dmiia yvld rbEAnm^ 

JkEf i^I^-r^ifiv n pbdE d iEptnt^'hrbEE ETif t itbehivtd difiuinti^UiuL'^ ntfur^ixilirulji ^ic^tui^ 

Tt^ n^icuu-tn^tPjis-J DQl tBdDaJfo-£ e^DA^.D 7-± mid □ ^ I ^^ ctm^ 

f^Eciujr XL 0^^ AHI ^[ivjtEt niik Ed bn AlujEnt JDilf citOi^ <is €7id£rL£ Ij d by p DDr crnp ptif mnniiiK lod 
pr^vPikiiE^ d£ bricl^^n f tnu) ud iion-ujf nf lutihzeri ^r 1h« moif m^ortinl ediI f^rtiltfy canftri aIs Ih« 
<Eu^tiEil diLi of d tgiidtd snilf ika^et sbp^ in Tihit d ut Eompin^k to tluttE cf Sm^hiaiL£lil []P?3).lml 

j^rpmr N trd ( KChui^ Lbl« K U^ blTtT 1h^« 1Tif I tltlkd □! irL£rf lEU^pH dom^ tll« flapt STn-nlirly 

Di^ htlk ID irittfT .« ^dungE ^bl£ ^ uid i?4ililj [i PmcTELiEd mniETThil diHTi^ Hu ^lispt pFDbib'^ doE la uosidd 
ctuf in^ iiati3£nis lUDVE down- rbp t framiun^-c aiu^rvE d fii Idj Hu suue [TEikd ii je eil xl ttu y^ldf EiikiaIi[Ed 
iTikdiE aUZFTSmcdEUTiblE 7],bTit illyvidi he ki^? uidthE d^trEBEi^t 4n €iaiIL Yi^idiwcrE ic lUcme^ 

K-hnuLC d tlllL lU] d^EZEIUt XLyvldlT^sfDlEUlb^thTEflLP-OlfErLEEt 4LD 7J Uld P- Q ISER f (t 4t ^ J [HXLff F- 

Bny-1 !Qu e LkalU^dyn Jdi coidsiiL du viett g[ Ibr itiniErs Ilumli£nnt ^Bilf Eititdy b ]piT 

Tdhfl AHIPnrjEEt ETamc pcEipcitiF r of dip^dsd EDilf iSongi sbpE s Kwi]f3 tHIi gc , LushETtn IsuuibniEElc 
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Tdh7 AHlPiETjEEt []ilEoIitE d uid i^tif^ E iIdr^i fbpt sh Kit iki ?illi ge , Lush Dta bEnrhmcrk sA^ 
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CDrfjpOTjo?iDfLDC£[r.Ej3]ui j^Cflfeirk ClaiiS^c^cTivfLHiSc^JAii^ytica! Data ^uhi QUEFTS- 

Uf me be fcl Adi£ iti^E of la df «itility f HzinuE XL Lfit^i DiEtri£t idEiitifiE d bTO inijar Jul! Ei^il] 1^ cinEtf 
bisE d [HI E att£m^ii^E |Ck5f P^iii£n£E ail3?itiiiii( []ii5T M^ C T^lib S] Viiiitina inthc 6ie oi^jor foitibiljl^ 
cIiE»f uidiEiU d by Pi to PJ or Ml to M2 js biSEd on d^ciEung EiuUbiE^ f or &E cuAwPitMirL of ^e rE^« ctr/t 

CEOpCfiJ- 

TaUr S Sciin" pr^n^ituf of tIu foik a£ diHEnnt liiid fmtPiblIjly~ Eluf Es in MtnTL r S WMJlC I^ 
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iL = NinubET of Eon^of it£ sail jinplis 

Lf = £Dl£f EOAkb^ f-EE ptddy JILE DlltHIPiTSOi 



Hu fiJuuiE ~ E ItEiific itinn. iTiF Eoii3ptJ( d ^ith ini^tirtl diti ffffia il sui^Ie E ca ll^ct^ d fram tfaE diEfEi^nt 
jintibil^ cltiEE E (TililE E} &«ii±rLny~^ thf jd iKs frooi tlu diEfcTEOt luid EiuUb illy e Iiek e ut ill km mfcxtilAy 
iltliDTi^ funuiE ccnuid^ [l£f»s PI uidMl failiEf«rti> Fi ctorf e Dn£riljMmc t£] kiiT f titilHy ue tiu vtiy Iqit 
kvE If af or^uc jutrogcn tnd JETguuE Etfbon , ind thf lii^ IeveIe of (EEhingiibli 2fi EicEFptfor CEC etIucIl 
If iriEEE H Eine fmin Eub -E l£f 1 1 to 3, iridfai oH itIueIl if di ete if ne from Eiib -c Itti ITd 3 in lukd cuAib il^ 
cliis P^ thuE uno I aiL5i5tin^ p EttFiiL Q I^E QtbEi p cruii«tT? 5 m^iiuriJ d ?4]il5 id lu^d foAib ilAy i bif M Iute 
hi^ErpH uul E Je EtriL*L Eondii£tivity (EC ), uiil JmTti P-Briy-1 ind e xdimp kbl^ KtliinioilE il Jiii£kbility 

QTIEFTSy3tldEiT*rE c ilniliitd anh^ f or Clif»j P2 uid P3 wiuEh hid pH b^ biT 7 D Tl« [J uEFT J-piE di£tE d 
VIE Ids of EUHizt C Tibk P ) ET^n lu^Ei f ET CLisb P] duiLfor DIise P3 ^ m i^u eiuei^L n idi tlu /uiecii 'ptic ipttsD 
of sailftrtilHy ind-FTfllioEe C^Qr^ N , P-Hriy- 1 . Exch K*ndpH{T4blE 3) SorndkE NyPntioEiu inftirtd 
dul thf yuMi ETEiT K Euutid 
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■:rfJP,ICT ^5rtil(EnnDi"DN/UPu^US/UP_TL lasHti^nutntnt 
So^fi ir« l]t5« d an lifinBMiru^f of P- OtoL^-^iiy- 1 l]«bT(m Q 7f u\d2/ Fi^ s^liiiATinrL see t£]{t 



FA RM EXTE R NA L EMV f RONM E m 

bidu ATTTprrajjrT pm^ of iti- on-Ecmi tiiil mtntcEd 1>7 Eum^ir b:^^ d th« itipoiisE af cimnuDiibEmF 
[FJKueuJfi^ rfdff{u^')\j\ ^i^itiotzic j rj^£rf?rj7 or FYM ippliE d it Ak MPR u snore e of P nnJEirtiicitE t^ iturt wis 

na FYMor T jJibfcfFra lIdre tr^itniuitf Srdy pExc Em |dD ft ) of tlu iimuii ircvDhr^d obiu^^ d tliiL tlu 
gnnrtli TigiET of biiTL tnilEd IT A f dli±r fYM DidiE erEEnnumni V jp^ZrfFFU c ombnu d STidi MPE iiif 
hi^Ei Uutl far tlif MPP ilam ^te ^tmEJil rFigiirf 4| ^urt ^TtrikD ^i^uf^E ui^ d^f^ErL£ e in li^ui ^iin yv Id 
bEtLT^cii rVTht Di F ^d^Zj?z^?v:mmdiTA£LMPR1jotlbE tsTa trEitrnti^ti df Ertd s ieQi£iE<nliy [P >0i>5|fr[inL 
ttu MFR H lon^ tiE ttm^n^ TIie pLo^luinmi c ont^nt m ftit li^ui crop it flfHT^rmc, foBo^mg smiilu pttttnu ip 
diE b Ed gum yslds , If lu^ mdu 4ting diit P IT II iiDtlbE ImutmefirtDr Prabib^tlu Effect of fYM md V 
jr^k^FH mart bt lEci^EdtD K.iniErEUUEnt iTithdi^ Ij UEFI F^-c ilculituzmi xi f EctiniL 4 U , ind iTidi the 
Jtnme IE ^DDf E s of b E<ns Eo ^ ffliind ~by Seu^Lsdil ft 1 1 ClP?3)n£<r^ JinitliEEn f dgt nf tlu nsuubir* 
MaiinCLiLi5 tnd by Andtif an 1 1 P 74} OIL ^ami£ f^mlm Jf iiL tltitad^f b^tTTE eil 14^ D uid ID^Qni 



ZDDD 



JI] 




^ftUlLEnlS 



hli^J! - I udLmjIu 



I^iEC^ AHl?n]jti:t P ccmtEnt nf bf m Qop tlflinTEnDe cid btiu ^ULvnEld u ^E^tidby MPE tnd. 

[au^^u[imu of MPE iTllifiEm^Ti^iucnirf 4FVM} ir ^A rfT?urb3 jj £ib ■??« 1= ^o^utal il Km^L 

CDtffxi£i]£(d'viiutinnafyi!^u^4%[^ = Da5> Scn^f \EA:2:iiiu eLiI , 3mt> 

[)ik£ of ttu Eonf^LiDts id^iil^i^ d by botlt projc ctF 1TI1I tltf IsuitE d E^onuc iunitif lud La iTiikblc 
liclmalagiks uid naii^Et opp [irtnniti£i Td iddKis tlus £ € dcf^^ j uiA [goes ttu^ e aEkdorti d uiiTDhrmg 337 
funuis^Tibb 1) 34d oe 1 Jf^ of tueEl f pldxlue xl du AHl PrajicT ind 9 1 HrO,5 K of tirgtC f um^s <l di« 
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^rWMERG Project ptitx ^ itfd) AJthoii^iui syfteimtic nupict study Iue beui dime , Eome abf «ivttiDiu txc 
iTDith nDtn^ *s euitiiiting fTDin die ftadytaiirf Foi exm^iz ,f uinezf m Kw^lf i |AHI FiDje ct) weie sIdwal 
4C c eptu^ f Dil EDiuirvition te ditiDlci^f b ec iTis« fame of tliunue kboiKnif Hair^vei , «ftei i to^ir to tli« 
ln^li¥irj< cd Kftiyi Mel^vft tl |2Da 4) reporte d thtt Sure uts tn tppie Eub le uure^sf uitlie efthblifliment of 
coTLf eivttiDii ftructiiie E ByOu ^nd of 2000 sdui^ 2 ^jQD meters of bench teutc ei , 40 D meters of hiUfid^ dKlus 
uid IQOmetezs cd cut off dniriE lud be en coiistnute d Mii^e yield Ane tfe d frDtn IJ^ to ^ 1 1^^ bt di.if tD foil 
{ aiLf eivttiDii M^tiuThib ^ mute t tours Are imp oittnt m mute t deve bpmeritf (ngure 2 ) m thit Ouy enible 
fumers to ic e^ss uidne gotute irifti titders an fivonl] le tenus mdlieiKe unlove the j~ itle mnes. 

Socio! tJ^fwoTkz a?2d TradtioTioi B&H&fs 

iLitlu AHI piDje Et tlif iiiDft n^Dituit SDEul iifUTorh tlut iiif luenc e d f oil f^rtihty inuii^iiueiit TT* 
Ide il uistCatiDns le litf d ta shunig of libaiir { Colbctire icticnLl ""J^ul?"" is ^ irard usedby tli« bctlpeopli, 
uid It meuif piiDing 1^ of efforts ta tichlf is fii^ s jomt^ Soilf eitihty muiigemeiit if fues c tUing f or c albcti^ 
iction UE tadf d tnimire triofpoititifUL to diftuit plats uid i instruction of fail c om eivLtun ftroEtiir^s . Yonngcr 
fumeis were mcne jcti?^ mthis fuue theyut ftill sUong uid unbitiDiis. 

node istuidmg some of ^ triditmull] elvf f smn^ fumeif ndulge xl {fe e b e low xl ^ he f) uidhorr they r« lite 
to SDil feitiUy nunteemmt IS m^ortint *s this c ui pro\'ide k go Dd entry point far tddre ffu^ sdiI feitiby 
canstrimts fVii e mi^le , f ame f umeif m LnsliotD be heve ttut gKuig JTTiy FVM ^illltid to poor 
peifoimuife of ther cropf or if is be htved by f ami Iffie ftDch htcptrs xl Mifwt (Rfrehumhra et il 2002) will 
depress milk yv Ids. 

Hu te tEhei loieiT tliit the hi^ piddy y leldhe irif gcttn^^Tif du^ to nx^ravedinfmPi^ment 
mc hidmg f ertihzfi nf e Haw^vei , his ne i^iiborf wire c oelvuh e d tlut it itis tlie WDrk of i poireiful 
iui^ im' c tpible of lelocitMkgnutneiits to tin te i cheif ' f le Id Qiu of die nei^ih dis le quested die 
te ich^T to mtroduE^ him ta thf ^ntgifiUL^foriTluEhlLe obliged an Eondition tli« nc i^ibai follDWf 
whttevei tlu te^chti dee f ^ iThen it ^Ttf tme for fertile i ipp liE^tiau die nei^ih or tt if isked to 
tike iTithhmUSI 1^ the fee for die 'migniin' They went to i fertilizer store uidbou^it i 5D-kg 
big of Lbei The ne i^iboif ' pid[^ piif onued very ire 11 md lie w is c onvnif «d tlut ithid nadung ta 
da ^idi ttugiEil tiuisfer af iiutneiits . 

Discussion 

FARMERS CONSTRAIMTS AND KNOWLEDGE 

Stvenl { anstrimtf xe lited to die fit eni* 1 ind e ^te mil environment (Figure f 1 ind ])inil(f tlie finillholder 
f umers f iLd tliemseK'e f XL « VK lonf Eycle They do not xi^ort the mitrientf into th^ fystem eqiuvilent to wlut 
diey ire lemavu^ iTidi till huve fte d crapf Ihisxubluue bids ta the down^ud bend m soil fertility 
{ ammoij^ f onnd m £ub- ^^uin c DinitiK f (^oivogelet iL, 19? 3) RirdLei.due ta hml^ d iiuHientnse ,yie Ids 
jie loiT indfumeis c mnot piDdoE^ finpliis for tli« mullet ind h^nc e c uinotpiiTElLif e f^rtilceis Diguu£ 
niitritnt f anrc e f ,whKh ue uliontthe an^ f onrc e f of nuHientf iviibbb to smillLold^r f um^if {Lyimclui «t iL, 
1??G)^ EumDt Eitei for lU the nutrients removed f ram the sy ftem, sm^^ be ciuf e tli^ unountf ue tao smill uid 
jlsabe^iuse of tlu nutrient lass es if sa Euted wih tli^ paoi muiig^ment of die se sanrcef |Riiniru, et ^1 JDOQ) 

Hu tivo pia jf ctf dif cuss E d m this piper rehe d Dii putiL^itaiy ippiDiche f iTidi iH IE tors migEHiiAinl 
production , ind the If ue mdiE^tions diit it iraih^d { Stiond, 200 J ) Uost mg oituit m thif ippiDiEh is to 
^anfidii e lEh others if « ^uilputneis m igrxnlnjiil devekpm^nt (Einuiu^ ct il , 2 DOO, Lyimclui et iL, 2 DD4 ) 
Hu mijDi iDle af fumeis if theiefare to f albbante ^idi the other ftil^e ho Meif while the Jitter luve toleun 
fromfumeis m order tD Eontilnite tffe ctiL^e ^ xl iddr^ss xig problems coiifrantmg tliem IKuimegLie uid 
D^pindc , 2 DCi2 ) Hie ippiDiEh of the tiTa piofi cts is conducrre to shue this kno^Tle dg^ be ciuf e f mneis u« 
xivntnd m ill ftie ftigef of tlie lefeuchfoi deve bpment c ontimmm Fumeif ' hnoiTle dg^ hif be ennse d xl 
identi^xkg fDil fertility constrixits ns ing be il xidic itoif of soil qoil^ uid m piovidmg tlu ne E^ssuy 
xifarmitian SI th« generitian of f oil fertdity ind r^ sanrc e floiTinips This pzovide f xifoEmition on on^ of ftic 
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menul ^nvirDmiLiiit factor ,tlu EDil{FiciJie ?), Out willf Dim Ou b^su for farther mterveiituiau Essentiil^ts 
Out the uihiKtifin itjOl f EKtmro his built EDiif ideiKs mthefumeisbectiue the irloko^T ledge ui tddxe f smg 
f Dil feitilay { anftrimtf ms reca^^sed 

SOIL FERTIUTY EVALUATION AND NUTRIENT MANAGEMEhiT 

The fxLdmg of ths study Out th« rtfliltf of the m^D evtliutiDn syfteuii - ane btse d on nidic^noiis f uui^rE ' 
tiiawbdge ,tlif othez DiiiuDd^lEAkTiMiaiLf -tie iLigreeinent li veiy encouitenig Althoii^ ftimers ' 
■LdigeuDUE tiuiivbdge Diifcinf«tihty if A^aittiit.ivf liive eiLCCninlerfdfDiii^ ftr^ing e xunple e Out £ da es 
not tliTjy E 4gre e iTith fonml Ecuntific inioir ledge Nev^rthe les e , it if leintrkible ttutthe sa lire lite d lo [ il 
<Ldi£ ttDTf <i Ttii^tiui |sDil f aif>r , preseiLC e cd ivonuf ^ crtiih f , siltj , f ULd ind gn?^ 1 md diy ng i^ 
chutEttiiftic f I ^Tere prictKtll^ the fuue if the diii s iisedby fuinerf xl Benni l^idoii et 4I ,2DCi4| It if , 
hcifTever , tlf r^iuizliiil] le tlut fuxoeif did iLdt luentiDii lYfli^nia ^^v^rj^^^a 1 f * piefeue d flinib , iltliau^ A if 
^[luimLXL^ nei ?Et?b7iULi LJn'PF'fi^i? Jiahif b e^n strongly fi^p Ditfd IS t gre en inuior^ by ICRAF (Pilm et iL, 
19? 7| tiid A ^onM be ippropriite ta demotiftrite As effe ctiL^ene f s to f mn^if ak Oie AHIpiai^ct uei. V^rft^^ma 
jp^^EfPFVi hif be en piDuiDte d f uue Oie Geimtri c Dloniil er* m Tuizuui f or stibilcition af c otif eivitian 
ftniEtoris tptJt fram itf f eitibsiiig vt^ It is ilfo iis^d *s fodder for goits during diy se tfonf , *s fxeivood uid 
me [ii£ mil^ HI tli« tif itineiits af IT Dunds {Wi£ktiii* uid Mmro , 200 1) 

AnDth^r dif CKpuiEV betiT em f PLfiuir uidfcience if the ntlier hi^i sc cue of ^rru v^rUu-f AfNi^iv by f huuii 
iThile ithtdbyfu-tlie b^TeftyieldiccoidAgtD [JUEFTS{T4l]le 4} Ifthehi^SOC c ontent of tli« 
fUEramidirLg soil 1 coi^s^^ueiic e of biT d^ c on^a f tbilHy of Riuf hiv^s whKh tc EDiding to Fihnetil {20D1) 
htve 1 lu^ ligL^XL { antent^ f\irdLer It mty be qi.if stiane d whether th^ flmibf ideiitified is fertility piomDtirf 
■LdeedluTt mgravedtlie foils or do ^oit on soilf thtt ikeidy ireie gDad 

It If nnf Ditiuute thtt <l ttu b eui e j^enment {loe ctiDii 4 2 1} no tr^ itui^ntf iTth FYM uid V SMbJzgs^'a xIdih 
iTfie Hu lude d^ tiie tuDie sa beciuse same ftimers idapte d c mnbiiitd ippliEition of arguuE saurcts tndMFR 
1h( orgtiu£ fonrcef |FYM md V siiNigs^'a} %1oi\a could hive b e^n if gaodif the c ambxutiDU of Diguuf 
SDUic es uid MFR ThA C]UEFT£ cikuMianf fi^ge ft thit K dif lEuncy it4s 1 mi jdi s oil fertility pi oblem xl ^ 
AHIpraject Befiuse of the en^usif an the nf e of MFRmthe proje ct , K def i£ lency iniy liive b^ en 
orerbote d, iMiDU^ previDus ftndiz f mtlie ue 1 { And^rf on, 19 74 , Sbiithf an et il , 1?P^| hid fliawn ttut gDad 
lefpons^s to Kcauldb^ obtixLed 

So , vuiouf qi.if stianf ftilllLive to be uifiT«e d by sc leiitists We ll-desigLi^d triilf ai ftie f leJd ne needed ta fmd 
out whetli^r f iitneif kiiDwle dgf ^ Jtbontaiy uu|yf If , mteipietituns of chemicil soilte fts by QUEFTS 
cikulitionf or adLeifTif e , ar illhive ta b e idjufted Bene e .not oijy ^viliitu-n by f iitneif but ilf a yvld 
pre diE tuns by QUEFT£ n^ e d e >^iriuientil verMicition It wis note d tint fumers ' perc eptun of soilf eitility is 
Ikuited to whit they se^ uaunddLem SWME[>{3aDJ} Tlus undeif edi^ s th^ ni e d of veiiii£ ition of f iimers ' 
obscmtionf duDU^ f cientific isfesfuiEut locientiftf fluiuldb^ ible toshaiT igreituentf uid diffe»nE«s m 
^vikutiDn cnteiJDiu of fiimers from different *re*s , ind to id^nt^th^ ippiaprute ictionf tD be nndeitil^en 
In tlu pie f ent ftudy ,f iitneif ' SDilf eitOHy eviluitun EDuM net f ni^^ be relited toonc piiULulu sdiI propirty 
hofhere where the model q UEFTio fliaws ta full idi'uitige It Hite ^ites die in*|ytiLil diti onSOC.IoO'N.F, 
K ind p H mto one aitenan mii^eyuld hi Tible ID, the evihutionie fuk hive b em gmi^^ d m f r:e eIissis 
of dfcreismg foil fertility Tlie diti af e icli c lif f ue iveng^s of die vikie f of tine e soilf ,pre f eiite d m Tiblef 4 
thou^i? Ill dke tuDft n^it Eohnun the niijor [ lusef af differmc ts m s a il fertility m mdiiited AsshErnnm 
ngi.ire J.itiTis obviciQf t^ K diit { lustd du dfeience bet^re en lugh md lofT vihud shmbs . Ihe sluub foils 
uidMtsiTi foils dfjejgf iiifaI]oEgiiniEinitter,qiiuLtititE;eh' |£ac ind £aN|, if Trellis qoiHitiveh' (C^yN| 
Vilufs of FuidKut b^Ter , md tlia f e af pE |Tible lCi> md e lef triEil EDiiducti?ity (ECm Tible G)uf higher 
■L UifTTi U, soite d fariH e ,thui ii Mifwi F ^ fuitible for c otton uid niiize Stii^ mg if thit du soilf wididu 
hi^ieft dig miE nil tt^r { anient |K wile 1) IT tie s^ m if veiy pDar by die fuineif is trellis by QUEFT? 

Gtn«il^, soil orgmic nutter If { onfidire d Dii« of du niDst nig Ditmt uidposbie soilf eitilHy clinic teiiftiES 
Bliil^ soil ca br IS lelite d to oiguui inittei^ md it is tnentiDii^ d is pof itiL^e m ma ft f inn eif ' soil fertility 
(vikutiDns 4 Tibh 3, Siidon^t il,^aD4} Hu pa or quility of K^Tilei soilf f nidf e]^e f f ion m low F indK.md 
■ihi^ CAT Fiimeishive cbtimcdT^iy bfr yields ondufe dfgnd«dsDilf ILyiinchii ind Moitq , 1? ??} hi 
Tible IQ.the f diI puunet^rf most c le u^ relite d to f mn^if evikutiDiiind QUEFT£ yields u^ C^^N md 
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«]fi:lurLC«il]b K The f e ptruiifterf ilf a prave d iD^oituit in th^ ftud^by TitloneU (?Ci03| ^Tho obfti^'s d th*t 
difiereiKC mEoilfcrtilAy iTtre ej^lixuEiby C,N,P,K md DEC: 

TaUilO SdiI uuMx il d*ti ' md E ikuMfl d C] UEFTio yu Idi (middle af rtiige ) of f i?« ^oi^f of s Dilf ruited 
■LordEi of futuEif f oil fertility evtliutiDii- 
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n«t£rDgentity tinoiLg f uui^rE le^ds to diEiereiit d^ c if icmf by hoTi5fhDlds Most of Ouee d^exeiueE Eoiutdnitt 
ttu nitenul enyiTDtimem inf liuiu uig 4 fuiii«r 's de c if ioil uul^nig |Figuref 1 tiid2| Lcyd il |2 DO 2) obf ervtd 
dut TT« ild^ f mn^rf lie lUDre liht|y ta t£fard « j^enf iv^ f^rtiliz^if , ar mi^ o^fii li?^ sta ok uid luiic e luve 
mcue Drgiiuciiuni.iie {Oiu drtDgo , 2004 ) M« unrhib ^ old«r c o^le f mi^Hf uid A d£uiilt la trmfpoit uuniirE 
to difttm plats c 011^41 td to ycmrLg fmnf If Itif thtiDk of re»tJiJurs ind e xbtis um ^oih^if to n c DgDi^E tiid 
iTad^ TTithtlie» df^renc €5 f 01 bettei tu^^tn^ of te i±iiDbgus Hu Uto pio|f ctf hi^^e tikenthif inla 
cnuidfiiitiDii TTh^reby uilerictioiLf IT Af utners tliriyf coiuilei the ir d^^rem E*t« goiJ! s 
null^ ,linl4f with mul^ eb ind tnuiAg oil entezpiif e s^le ctun w j11 eiuble poor f Huiiif hi mike saioe cifli 
UEDine AlthaQ^i tli« eff^ ctf of fuch luiki^ f u^ y«t ta b e fti.idi£d ,we be lieve thit if fuxoers cialuve soioe 
{ ifh uic oiu£ to uif et dmuf ftic ne edf Aiey { doM be c onvnic e d to nve ftiuDie uila sa Hf^rtiby to derive even 
more ctfh Givui tint niost fnuHiolder fmners txepoar.j cisctde of ftepf to gndoill^ eiulib them tD get into 
du uurket « c onDii^ li propof e d Induf upprotiilLf uui^if dLould bt piovide d wAi th« nc c^ssuy knowkdge ta 
muuge uidnfe orgmu r^ f onrc e f nioie efiidtntb" Unou^ j^Ttxene f s ere ition on tlie ne ed ta leplenifh 
mitruntf ttl^e 11 out of du fuming syfte in they could b« convm^dta sttit puichif u^ some adi^uuc f ertilsers 
to sopp lament till IT OF e^uiH fouices 



Ihf piDje ct tDinf md EOUTf es hive e >^ofe d die fumeis ta better luid luifbtndiy pit iitif e f by die ir fe 11d^ 
fumeif elsfTTli(» Hie nn^iict af fiicli e "^ofures his b^eii eiLC Dnrtgu^ Fbi e ^tii^le ^ Teng^ |] DQ ^) workup m 
Lu^Lota abf eiv^d th*t idi^tJim [^ t£ i±iia Jogie f by ftiiuen WIS rekte djl] esides tx] tluir levc 1 of ediK Ltion,^ 
« ]itfnt of { amtEt they luve htd wth d^vekpinciit piDje cts . 

Conclusions 

PvtiE^ttDiy ippiDiche f tfnfedbythe AHluid S VMRG piDje cts luve shoini dut th^ie u ui oppoibuuty tD 
leveife th« dtc lnung tieiidf m f diI f«tilky il smillia Idei f iim5 m nDittLem Ttn^uut Huf if becimfe tlu 
ippiDiiilLef ifloiT f Di putx ^itiDn af ill ft*h ehDld«f md iiatib^ fumeis iThDf e mdjgenouf know kdge uid 
f]fpeiun{e ue nf efol si soilf eitOHy e viluitun md minigemenl Haw^ vei, be ciuf e f um^rf ' e v^luitiaiL of soil 
fertility IS If litivf tD whit die y fee txoimd them there if t ne td ta veiify the ir ob f eivituns On die atheiliuid, 
jlsodu mttipietitun of kbontaiy uu|yf If by mode If like QUEFTS leqiuref c antmuDus uid ciitiEtl 
vtbdttiDii. FYom ma de 1 cilculitionf A wtf « stjbkdLe d thit iL LufhatD K^tf die lUDSt lim£tig nulnent far 
mtizf yk Ids laiT^i dim S t hi ' md P far yx Ids hi^i^i dun 4 1 hi ' Uemwhile die soilptrtmtteis most i^ kte d 
to f timers evihution uid QUEFT S y leUf ire C AT uid e xchmge tble K Ike c ipic Hy of k e*1 c ommnnities m 
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md Jour^ Ifdgt HiTDO^ iliDit tr^AurL^ {»jfiiELi5 ind l£]TirE Wtll-dE si^td Intlf mdiEfiEld hfe m eded to iniil onl 

iTiutlur fijnn^ij la^DiTltdgt . Ikboiitiny iTLi^f 15 , iiil(ipr«uti£iiij of ch^niH il roil CJUKFT^ cikiilitiaaF 

or alhuwisi ,En tilhiin La bi td|[£ftFd- 
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mtemfltDnfllcDnfei"ences and/oi eventual pubhcationmpeei i"eviewed ]ouiiials Insome cases. TAfaiking 
Papei"s have beeni"e-producedfi"omali"ead7pnblisliedmateiialmaneffoi"l to consohdate tlie woik 
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mteiestm conceptual synthesu of '"good practice ''; andpolicy^maken interested m nioie widespi"ead 
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